We compared the ability of coal tits, Parus ater (a food-storing species), great tits, P. major, and blue tits, P. caeruleus (two nonstoring species) to remember spatial locations in a spatial delayed-matching-tosample task. Presentation of a single sample image on a touch screen was followed by a choice phase containing two, three or four images, in which the bird had to choose the original image. Storers made more correct choices than did nonstorers. Performance was affected by the proximity of the distractors: both groups performed less well when distractors were close to the sample although storers were less affected by proximity of distractors than were nonstorers. Both groups made correct decisions sooner than errors. We conclude that the accuracy of spatial memory in food-storing birds is greater than that of nonstorers.
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Many animals store food and recover it at a later time. Food-storing tit species scatter-hoard their food and appear to remember the locations of their caches (Cowie et al. 1981; Shettleworth & Krebs 1982; Sherry 1984) . A capacious, long-lasting and organized spatial memory for these caches would seem necessary for efficient retrieval, while closely related nonstoring species would appear not to require such a highly specialized spatial memory.
There is now accumulating evidence that food-storing birds do possess advantages in their learning and spatial memory abilities over those of nonstoring birds. Olson (1991) , for example, found that Clark's nutcrackers, Nucifraga columbiana, an extensive storer, outperformed both scrub jays, Aphelocoma coerulescens, an occasional storer, and pigeons, Columba livia, on an operant spatial delayed-nonmatch-to-sample procedure (DNMTS) as retention interval increased. In another DNMTS experiment by Olson (1991) , birds had to respond to one, two or three images presented sequentially on a touch screen before making a choice between one of these images and another presented in a new location on the screen. Nutcrackers also outperformed the scrub jays and pigeons in this memory load task. In food-finding tasks, storers appear better able than nonstorers to discriminate between sites that had been seen to contain food and those that had been depleted (Krebs et al. 1990 ). There is evidence that food-storing birds are less affected than nonstorers by proactive interference. Clayton & Krebs (1994a) tested the ability of food-storing birds (marsh tits, Parus palustris, and jays, Garrulus glandarius) and nonstoring birds (blue tits, P. caeruleus and jackdaws, Corvus monedula) to return to locations where they had previously found food. The birds found the food equally well, but nonstorers were more likely than storers to return to locations that they had visited in the initial search phase, whether or not those locations contained food. Not only do storers appear to outperform nonstorers in various measures on spatial tasks, but they appear to attend to spatial cues in preference to colour/ pattern cues in food relocation tasks, a preference not shown by nonstorers (Brodbeck 1994; Clayton & Krebs 1994b; but see Hurly & Healy 1996; Strasser & Bingman 1996; Vallortigara 1996) . In addition, food-storing songbirds have a relatively larger hippocampus than do closely related nonstorers (Krebs et al. 1989; Sherry et al. 1989) . Evidence from lesion studies has shown that an intact hippocampus is necessary for accurate retrieval of caches and for functioning spatial memory (e.g. Sherry & Vaccarino 1989; Hampton & Shettleworth 1996) . Although storers appear to outperform nonstorers on spatial tasks, they do not outperform nonstorers on nonspatial tasks (e.g. Olson et al. 1995; Hampton & Shettleworth 1996) .
Our aim in this experiment was to test whether foodstoring birds have additional spatial memory advantages over closely related nonstorers. One way, in particular, in which the memory of food-storing birds may be specialized is the accuracy with which they remember the locations of their caches. Food caches are widely dispersed in discrete locations and marsh tits (food storers) are able to recover their own caches more reliably than hidden food placed only centimetres away (Cowie et al. 1981) . Cowie et al. concluded that this accurate recovery
